Abstract
In the macroeconomics term, health expenditure is related to the income level of countries (Christiansen et al, 2006) . This relationship was found by Newhouse (1977) firstly and it is still the subject of discussions among both economics and healthcare researchers (Gerdtham and Jönsson, 2000) . As a result of these studies, health spending depends on the capability of expenditure (Bilgel and Tran, 2013) . GDP growth rate and GDP per capita are mostly used to explain the relationship between the income and health expenditures (Üçdoğruk, 1996) .
Human resources for health are also one of the key indicators to determine health expenditures. The numbers of health worker cause to reduce the negative health outcomes and to improve positive outputs. Also, especially number of doctor plays a major role the demand and supply side of health services. But these changes require the more investment in human resources for health (Amiria and Gerdtham, 2013) . And the more human resource for health means leads to higher health expenditures.
Another factor that affects to health spending is the number of hospital beds per 1000 population. Hospital costs have a big share of healthcare expenditures. So increase in hospital beds can cause to increase in health expenditures (Üçdoğruk, 1996) . Giannoni and Hitiris (2002) indicated that the number of hospital beds has a positive contribution to the expenditure of healthcare with a coefficient of 0.05.
Based on the analyses, studies indicated that there is a strong relationship between health expenditure, GDP per capita, number of doctors, and hospital beds, health outcome (Martinez, Gonzalez and Garcia, 2011; Gerdtham and Löthgren, 2002) To determine which factor is the most important for explaining health expenditures at the national, regional or international, several analyses techniques are used to measure over the years (Gerdtham and Jönsson, 2000) Some studies were made by regression, correlation analysis (Karatzas, 2000; Koening et al., 2003; Stearns and Norton, 2004) . The panel data analysis model was also used in some research (Hitiris and Posnett1992, Di Metteo and Di Metteo, 1998). However Granger causality was not applied very common (Babatunde, 2014; Barlow and Vissandjée, 1999) .
Assessment the impact of healthcare resources on health expenditures is major important policy to determine priorities for health to allocate the resources and to make an efficiently decision on health investment (Babatunde, 2014 Wang, 2009 ). Therefore, the aim of this study was to assess the causality between health care resources and health expenditure in Turkey. The results of this study are expected to provide important information on how policymakers should formulate the availability of health care resources for planning their limited resources.
Methodology of research
Sample period was from 1975 to 2013. In order to examine the causal relationship between healthcare resources and healthcare expenditure, four variables were used. Definitions and data sources of variables were depicted in Table 1 . All variables were converted into a natural logarithmic form to achieve theory meaning (Ahmed and Zaman, 2014) . Quantitative secondary data were collected from statistical databases of Turkish Statistic Institute and World Bank and OECD. Annual healthcare expenditure per capita and the number of physician per 1000 to population were obtained from 2015 edition of the OECD Health Database. GDP per capita data was taken from the World Development Indicators. The number of bed per 1000 to population was gathered from Turkstat which is statistics and data sources of Turkish Statistic Institute. To test the association between dependent and independent variables, Eviews 9 software program was used. In order to prevent autocorrelation problem, Augmented Dickey-Fuller and Phillips-Perron unit root tests were performed to determine stationary of variables. Testing for integration, Johansen Cointegration test was applied and finally, Granger Var analysis used to examine the bidirectionality of variables. The model of this study can be written as: LnHEX = β0+ β1LnGDP +β2LnPHY+ β3LnHOS+ ε (1)
Results
Descriptive statistics of variables were given in Table 1 . Health expenditures per capita were on average $ 325.46 with a range from $ 40 to $ 941 years over the 1975-2013. The mean of GDP per capita was nearly $4129. The average number of doctors, the number of bed to population and were reported as 1.077, and 2.287, respectively. To apply the co-integration and Granger Var analyses, firstly the series have to be stationary in the same ordered differences. In this study, to test stationary of variables, Augmented Dickey-Fuller and Phillips-Perron test were performed (Dickey and Fuller, 1981 ; Phillips and Perron, 1988). They are used as most commonly methods to determine unit root (Audu, 2012) . The results of these tests were represented in Table 3 . According to this, all the variables were stationary at their first ordered differences. Johansen co-integration method was performed to test for the presence of co integration relationship between health expenditures and other variables in the long term (Table 4) . Optimal lag length was determined as 3. Results showed that there were at least two co integration linkages between the variables.
Granger Var causality analysis was performed to investigate the causality relationship between health expenditures and other variables. Causality test results were given in Table 5 . As a result, the null hypothesizes that spending in healthcare expenditures did not cause or precede GDP per capita and the number of physician per 1000 to population did not cause or precede healthcare expenditures per capita were rejected. Thus, there was a unidirectional causal linkage between healthcare spending and GDP and number of doctor per capita. So health expenditures were affected by GDP per capita and the number of physician per 1000 to population affect the health expenditures in Turkey. 
Discussions
In this study, it was aimed to examine the effect of healthcare resources on health expenditures. At the end of Granger var analysis, it was found out that there were positive relationships between health spending, GDP per capita and, the number of physician per 1000 population.
An increase in GDP per capita causes to an increase in health expenditures. Erdil and Yetkiner (2004) also demonstrated that one-way causality runs from income to health expenditures in low-and middleincome countries. Gerdtham et al. (1998) , Christiansen et al. (2006) , found out that there were high positive correlation between health care expenditure and GDP per capita. Gerdtham and Löthgren (2002) and Öztürk and Topçu (2014) also indicated that health expenditure and GDP were co integrated. In Turkey, Üçdoğruk (1996) , Kar and Ağar (2003) and Akar (2014) performed co-integration analysis on health expenditures and GDP per capita and their results confirmed to this linkage.
Number of doctor per 1000 population was positively affected by health expenditures. Although some authors report that more numbers of doctor have an important effect on health expenditures (Gerdtham et al., 1998 ), the others demonstrate there was no relationship between them (Imoughele and İsmaila, 2013; Karatzas, 2000; Hartwig and Sturm, 2014).
However, there is no relationship between the number of beds per capita and growth in health expenditures. Also, previous studies showed the consistent result with this study (Karaztaş, 2000; Hartwig and Sturm, 2014, Mosca, 2007) . In contrast, in some studies, it was found out that, the number of hospital beds had an impact on health expenditures (Gerdtham et al., 1998; Christiansen et al., 2006; Wang, 2009 ).
Conclusions
As a result, health expenditure in Turkey is very low but it affects the main health resources. The results of this study are expected to provide important information to health policymakers to understand which variables have an impact on dynamics of health expenditures in Turkey while they plan and control their limited resources. Further research is also recommended in order to identify determination of heath expenditures with Granger Var analysis in Turkey. These researchers need to include the other variables such as population, urbanization, age structure.
